Introduction. Cessation of tobacco use has the potential to provide the greatest immediate benefits for tobacco control. Understanding the social determinants of smoking cessation is an essential requirement for increasing smoking cessation at the population level. The purpose of this study was to analyze the socio-economic dimensions associated with cessation success among adults in Argentina and Uruguay. Materials and methods. Data from the Global Adult Tobacco Survey (GATS), a cross-sectional, population-based, nationally representative survey conducted in Argentina (n=5,383) and Uruguay (n=4,833) was utilized. Univariable and multivariable logistic regression analyses with results being presented as odds ratios (OR) with 95% confidence intervals were applied to study differences among those respondents who sustained smoking abstinence (≥1 year) and those who continued smoking. Results. The GATS study revealed that social gradients in tobacco quitting exist in Argentina and Uruguay. Being aged 25-34, particularly men in Uruguay, women in Argentina, low educated men in Argentina and having a lower asset index were associated with reduced odds for quitting. Conclusion. Factors that are driving differences in smoking cessation between diverse social groups in Latin America countries need to be considered when implementing relevant interventions to ensure tobacco control strategies work effectively for all population segments.
INTRODUCTION
The 145 million smokers in the Region of the Americas account for 12% of the more than 1 billion smokers in the world [1] . The region lies in the fourth place among the six regions of the World Health Organization (WHO) with a 22% smoking rate among the adult population [1] . Tobacco is a major preventable risk factor for major non-communicable chronic diseases (NCDs), which are currently responsible for almost two-thirds of deaths worldwide. In the Region of the Americas, NCDs are responsible for 77% of all deaths: among these, tobacco is responsible for 15% of deaths from cardiovascular diseases, 26% of deaths from cancer, and 51% of deaths from respiratory diseases [1] . According to the WHO, tobacco use and exposure to secondhand smoke kill about 1 million people annually in the Americas [2] . In Argentina, tobacco is responsible for 14% of all NCDs, compared with 8% of all communicable diseases [2] .
Despite some decrease observed during recent years, high smoking prevalence and related harm still remains a significant public health concern in Argentina and Uruguay [1, 3] . Apart from preventing smoking tobacco among young people, encouraging cessation is essential to ending the tobacco epidemic. Cessation of tobacco use has the potential to provide the most immediate benefits of tobacco control and maximize the benefits in terms of preventable disease morbidity and mortality [4] . However, achieving substantial improvement will depend on successful implementation of the relevant tobacco control measures that can increase the smoking cessation rate at the population level in Argentina, Uruguay and other Latin America countries. In general, smoking prevalence and tobacco consumption is much higher in certain social groups [5] . Correspondingly, an increased susceptibility to tobacco related illnesses was found in low income groups, especially in all-cause mortality, lung diseases and low birth weight [5] . Likewise, several studies have indicated the social gradient in tobacco use in Argentina as well as in Uruguay. Fleischer et al. showed that better socio-economic status, measured through education, was related to less smoking and higher odds for recent quitting [6] . The most recent study by De Maio et al. revealed social gradients in tobacco use, exposure to secondhand smoke and cessation attempts among Argentinians and Uruguayans [3] . Therefore, social context cannot be overlooked when discussing applicable strategies to improve the design and implementation of appropriate tobacco policies and cessation programs in both countries. Data on the factors associated with successful smoking cessation that can be analyzed by socioeconomic factors beyond age and gender are crucial for the development of potential, high-impact population smoking cessation strategy [7] . In view of that, the purpose of our study was to examine the socio-economic dimensions associated with successful smoking cessation among adults in Argentina and Uruguay.
MATERIALS AND METHOD
The data source was the Global Adult Tobacco Survey (GATS) Argentina 2012 and Uruguay 2009. The GATS was implemented in Argentina by the Bureau of Health Promotion and Control of Non-communicable Diseases, the Ministry of Health of the Nation and the Coordination of Special Surveys of the Bureau of Household Income and Expenditures Studies of the National Institute of Statistics and Censuses [8] . In Uruguay, GATS was coordinated by the National Program for Tobacco Control of the Ministry of Public Health (MSP), implemented by the National Institute of Statistics (INE) with the assistance of the Latin American Center for Human Economics (CLAEH) [9] . GATS is a nationally representative household survey designed to monitor key tobacco control indicators. The target population of GATS includes all non-institutionalized men and women 15 years of age or older. The study protocol and questionnaire is based on standard methodology with some country-specific adaptations. Detailed methodology of the survey has been described elsewhere [8, 9, 10] . A multi-stage, geographically-clustered sample design was used to produce nationally representative data. The GATS questionnaires were administrated by trained survey staff during in-person interviews. There was a total of 6,645 and 5,581 completed individual interviews with an overall response rate of 74.3% in Argentina and 95.6% in Uruguay. The missing data were excluded from the analysis. After exclusion of respondents younger than 25 years, the final sample used in this study consisted of 5,383 Argentineans and 4,833 Uruguayans.
Study variables.
The main outcome variable was successful smoking cessation among adults in Argentina. Previous studies on quitting smoking are not homogenous in defining successful quitting, and many different measures of success have been suggested [11, 12, 13, 14] . Some studies have shown that the risk of relapse is relatively high for people who abstain from smoking for short periods, and are at the early stages of smoking cessation. About 65% -75% of these groups at risk would relapse within a year [11, 12, 15, 16] . In the presented study, successful quitting is defined as having abstained from smoking for a year or more [17] . A sustained quitter was defined as a former daily smoker who had been smoking for at least 1 year or longer, and had stopped smoking for 12 months or more prior to the interview. Those subjects who had given up smoking in more recent periods were considered recent quitters. A continuous smoker was defined as a current daily smoker who had smoked more than an average of one cigarette per day on a regular basis for at least one year. The ever smokers group compriseds all the above-mentioned categories, including respondents who were current, former smokers and recent quitters. Overall lifetime cessation rates or 'quit rates' were calculated, as the number of former smokers divided by the number of ever smokers and multiplied by 100% [18] .
The independent variables applied for determining associations of successful cessation were demographics: gender (male, female) and age of the respondents. Age was studied in five groups: 25-29, 30-39, 40-49, 50-59, and ≥60 years old. Age at smoking onset -the age at which respondents started to smoke tobacco on a regular basiswas also considered (≤17, 18-20, 21 years or over). Moreover, socio-economic status, including education, economic activity, monthly household income and ownership of different household items were evaluated. Educational attainment was regarded as: primary or less, secondary, and higher education. Economic activity differentiated subjects who were currently employed, self-employed, homemakers, unemployed.
The variable called 'asset index' was created, based on a summative score of possession of the following assets: functioning electricity, flush toilet, fixed telephone, cell telephone, television, radio, refrigerator, car, washing machine, computer, internet access. The summative score was then divided into, high, medium low. Analogous methodology has been implemented elsewhere [19] . Additionally, awareness of the negative health consequences of smoking was assessed. Respondents were categorized as aware (those who answered 'yes' to the question: 'Do you think that tobacco smoking causes serious diseases?'), and not aware (those who answered 'no' and 'do not know'). Similarly, awareness of the adverse health consequences of environmental tobacco smoke (ETS) exposure was determined, and respondents were characterized as aware and not aware. Cohabitation with a smoker (yes, no) was also taken into account.
Analysis and statistics.
The STATISTICA Windows XP version 8.0 programme was used to carry out the statistical analysis. All analyses were performed separately for men and women. Firstly, a descriptive analysis for all variables involved in the analysis was completed. Categorical variables were studied by chi-square test. Univariable and multivariable logistic regression analyses, with results being presented as odds ratios (OR) with 95% confidence intervals, was applied to study differences among those respondents who sustained smoking abstinence for one year or longer with those who continued smoking. In multivariable analyses, all statistically significant socio-economic variables were simultaneously included in the model. Significance level for relevant calculations was set at 0.05.
RESULTS
The characteristics of the respondents are described in Table 1 . In Argentina and Uruguay, there are more ever male smokers than female smokers. Argentina recorded 40.7% male smokers vs. 25.8% female smokers, and Uruguay had 60.4% male vs. 36.1% female smokers (p≤0.001). Similarly in both countries, more men started smoking before women, before or by the age of 17, while more women started smoking before men by or after the age of 21. Before or by the age of 17, 58.0% men and 43.0% women started smoking in Argentina, and 58.6% men and 47.5% women in Uruguay (p≤0.001). On the other hand, 23.4% women vs. 11.6% men in Argentina and 24.9% women vs. 9.8% men in Uruguay started smoking later by or after the age of 21 (p≤0.001). Smokers in both countries differed by economic activity. Male smokers and quitters in Uruguay tended to be older than their counterparts in Argentina, while the women were quite similar in age. The average age of male ever smokers in Argentina was 47.8±15.3 Alternatively, a higher quit rate was observed among women relative to men in Argentina; 39.6% for women compared to 38% for men, and a lower quit rate in Uruguay; 50.1% for women compared to 52.7% for men (p>0.05).
Interestingly, women who successfully quit, did so at a slightly younger age than men. The mean age of quitting for male and female former smokers was 38 
DISCUSSION
Understanding potential social gradients in the population and its relation to quitting have significant implications for the development of a future population strategy for smoking cessation. The majority of studies on smoking cessation are derived from a Western context; it was therefore uncertain whether these findings would apply to two neighbouring Latin American countries -Argentina and Uruguay. Firstly, in Argentina, a lower lifetime quit rate was noticed compared to Uruguay (39.2% vs. 51.7%). This data coincides with trends observed in recent years showing greater progress in Uruguay than in Argentina, as it relates to many areas of tobacco control. Recent trends also showed intensified tobacco industry endeavours to postpone or undermine tobacco control legislation and policy in Argentina [20, 21, 22] . However, in both countries, quit rates were higher compared to middle-income European countries like Romania and Poland where one third of the people who have ever smoked gave up smoking [14, 23] . Conversely, quit rates in Argentina and Uruguay are lower when compared to more developed countries, for example, Canada, where the quit rate reaches 60% [24] . This suggests that huge gaps still exist among countries in terms of the implementation, enforcement, and comprehensiveness of tobacco control efforts to curb the tobacco epidemic, including cessation measures.
While the majority of studies on socio-economic inequalities in smoking have focused on education and used smoking prevalence as the outcome interest, the presented analysis focused on more than one particular dimension and being a successful quitter [16] . Although there is some variability in the findings, socio-economic conditions have been identified as a predictor of quit attempts and quitting success in a number of studies [25, 26, 27] . De Maio et al. found a reverse gradient, based on the GATS data, although lacking statistical significance, in smoking cessation attempts which were reported more frequently in the recent year by Argentineans and Uruguayans with lower levels of education [3] . However, when analyzing education and cessation success, in the current study it was found that men in Argentina with lower education attainment also had reduced odds to achieve tobacco abstinence for a year or more.
Lower education results from the regression analysis for women in Argentina and respondents from Uruguay did not produce any statistically significant results. In general, this may suggest that male Argentineans with lower educational background are more likely to attempt to quit, but they are less likely to sustain abstinence compared to those with higher education. This is in line with the findings of Kotz et al. who indicated that smokers in more deprived socioeconomic groups are just as likely as those in higher groups to attempt stopping smoking. However, there is a strong gradient of success across socio-economic groups, with those in the lowest group being half as likely to succeed compared with the highest [28] . On the other hand, some studies have not found a relationship between socio-economic factors and quitting, particularly in multivariate analyses which also include other important characteristics [14] . The figures of the International Tobacco Control Four Country Survey showed that education was not generally associated with cessation success, although a few particular levels in certain countries were significantly associated with quitting success [29] . Furthermore, Siahpush et al. in a study of a national sample of Australians confirmed that while education had the strongest relationship with smoking cessation, of all the factors controlled, the relationship between higher education and increased odds of cessation no longer existed when other environmental and individual variables were included in the model [30] . Moreover, in the presented study it was noticed that retired women from Uruguay had higher odds of successfully quitting. This success can be linked with the fact that this group covers older people who are more likely to quit mostly due to health reasons, as previously discussed. In Argentina and Uruguay, unemployed respondents had decreased odds for successfully quitting, but the results were not statistically significant compared to each other. Figures from other GATS-based studies brought mixed results in this area. Being economically active was associated with long-term quitting among men in Romania [14] . In GATS Poland, employed males also had more than twice the probability of giving up smoking compared with the unemployed [23] . The association with employment status among women has not been observed in either country. However, GATS revealed that long-term smoking cessation was harder for men from disadvantaged groups with low asset indices from Argentina and Uruguay. Lower socio-economic groups are generally less likely to be successful quitters, although there is some variation [6, 27, 31, 32, 33] . These findings are mostly based on education and/or income data and cannot be compared with GATS results directly considering asset index. Further studies of the expected social gradients in quitting and asset index are needed.
Study strengths and limitations. The data derived from GATS is the most recent, nationally representative data based on a high number of respondents. It considers various potential cessation predictors which may also contain some limitations. For the purpose of this study, subjects were selected who were aged 25 years or older at the time of the survey. The analysis was restricted to individuals aged 25 and above because they might still be engaged in the process of smoking uptake [34] . Moreover, subjects under 25 might not have completed the maximum level of education [35] . In addition, continuous abstinence for twelve months or longer was assessed by self-reporting and not validated. Selfreport methods are the most convenient and cheapest way to collect data on smoking tobacco from a large number of respondents in a short time. However, the possible limitation in obtaining answers about smoking may be recall bias, which might lead to underestimation of tobacco consumption. Nonetheless, self-report techniques are stated to be a valid tool for population studies, as addressed in previous papers [36] .
Although the GATS questionnaire included questions on duration of tobacco smoking and age of smoking onset, the nicotine dependence or heaviness of smoking that are considered important determinants of, were not obtained for former smokers who maintained tobacco abstinence over one year in this data. There was no information on successful quitting for sustained quitters, such as number of quit attempts, duration per quit attempt, or details on assisted or unassisted quitting. Due to the unavailability of data, it was also not possible to compare some other information from Argentina and Uruguay with other countries; quitting motivations, impact of previous tobacco control measures, including tobacco tax increase. Another limitation is the inability to draw conclusions in causality or directionality of some results based on the cross-sectional study design. Nevertheless, in contrast to studies evaluating the efficacy of smoking cessation treatment programmes, or cessation in high risk groups of heart disease patients, the presented study population should be more representative of the great majority of quitters who quit on their own [18] 
CONCLUSIONS
The GATS study revealed that a social gradient in tobacco quitting exists in Argentina and Uruguay. It also identified characteristics associated with long-term sustained tobacco abstinence in both countries. This study provided an insight in specific categories beyond age and gender that were not broadly studied previously, such as asset index. The current study also highlighted the need to encourage tobacco measures that focus on the population that have a harder time quitting smoking. These include younger people, and special attention should be paid to young groups aged 25-34, particularly men in Uruguay and women in Argentina, low educated people and those with lower economic position characterized by asset index. A number of evidence-based individual or community-based policies delivered according to the social context that successfully work in other countries and targeted socially disadvantaged groups, could be adopted in Argentina and Uruguay [37, 38, 39] . This may facilitate the reduction of inequalities in tobacco-related harm within populations. This is because if tobacco consumption is to be addressed across all social groups, without the distribution of impacts, the improvement will not be experienced equally everywhere, or by everyone [7] . Finally, further systematic research is needed to understand factors that are driving differences in quitting tobacco smoking between diverse social groups in Latin America countries, to ensure tobacco control policies work effectively for all population groups.
